Estrogen and androgen regulation of sex hormone binding globulin secretion by a human liver cell line.
Both estrogens and androgens have been shown to stimulate sex hormone binding globulin (SHBG) secretion in vitro in the hepatocellular carcinoma cell line, Hep G2, in contrast to the expected inhibition by androgens from in vivo studies. However, such in vitro stimulation was only demonstrated at high steroid doses, generally in serum-containing medium, with added Phenol Red. In the present study, Hep G2 cells were grown in serum-free medium, without Phenol Red, under the influence of testosterone (T) (0, 0.5-500 nM) and ethinyl estradiol (EE2) (0, 50 pM-500 nM). Levels of secreted SHBG and albumin were correlated with androgen receptors in cytosolic (ARc) and nuclear (ARn) fractions and with DNA levels. In the presence of increasing T levels, SHBG levels fell to 39% of control values at 5 nM T (P = 0.047), rising to 97% of control at 500 nM. Conversely, incubation with EE2 produced a rise in SHBG secretion of more than 100% at 0.5 nM (P less than 0.02) which was sustained to 50 nM (P less than 0.005). DNA levels did not change with the addition of testosterone or EE2, with the exception of a 15% reduction at 5 nM EE2 (P less than 0.05). Albumin levels in the medium were not significantly altered by either steroid. However, in response to T, androgen receptor (AR) levels were reduced in cytosolic (42% of control) and nuclear (22%) fractions at 5 nM, and these changes in ARc and ARn correlated with SHBG levels over the range of T concentrations (P = 0.04 and P = 0.017, respectively). Nuclear estrogen receptor (ER) increased over 10-fold at 5 and 50 pM EE2 (P less than 0.001) and maintained 50 nM (P less than 0.001). Cytosolic ER was reduced at 0.5 and 5 nM but recovered at 50 nM, correlating with SHBG levels (P less than 0.001). These findings are consistent with the hypothesis that estrogens and androgens regulate SHBG synthesis in man by direct, specific, probably receptor-mediated effects on hepatocytes. Hep G2 cells grown in serum-free medium are a suitable experimental system for further study of this phenomenon.